esp@cenet - Document Bibliography and Abstract 



1/1 ^— V 



Polyvmylidene fluoride membrane and method for removing viruses 
from solutions 

Patent Number: □ ,js5736051 



Publication 
date: 

Inventor(s): 



Applicant(s):: 

Requested 
Patent; 

Application 
Number: 

Priority Number 

(s): 

IPC 

Classification: 
EC 

Classification: 
Equivalents: 



1998-04-07 

RAPISARDA GREGORY C (US); GREGG JOSEPH (US); DEGEN PETER JOHN 
(US); SIPSAS lOANNIS P (US) 

PALL CORP (US) 

JP7'265674 
US 19940327622 19941024 

US1 9940327622 19941024; US1 99301 73755 19931222 
B01D69/02 ; B01D71/32 ; C12N7/00 ; C12Q1/70 

B01D67/00F10 . 801 D67/00J16 . 801 D67/00J18 . 801 D67/O0J20 . 801 D69/02 . 
B01D71/34 

CA21 38681, □ CH688612 . D DE4445973 . DK1 44294, □ ES21 09146 . 
n FR2713951 . □ GB228S010 . □ ITTO940998 . IT1267191, □ NL9402134 . 
n SE510792 . SE9404249 



Abstract 



The present invention provides an isotropic, skinless, porous, polyvinylidene fluoride membrane 
having a KUF of at least about 15 psi (103 kPa), and preferably below about 50 psi (345 kPa), when 
tested using liquid pairs having an interfacial tension of about 4 dynes/cm (4 mN/m). The present 
inventive membrane preferably has a titer reduction of at least about 108 against T1 bacteriophage, 
more preferably also against PR772 coliphage, and even more preferably also against PP7 
bacteriophage. The present inventive membrane can have a thickness of about 20 mil (500 mu m) or 
less and even as low as about 5 mil (125 mu m) or less. The present invention also provides a method 
of preparing such a membrane by providing a casting solution comprising polyvinylidene fluoride and 
a solvent therefor, heating the casting solution to a uniform temperature of about 57 DEG C. to about 
60 DEG C, spreading the casting solution onto a substrate to form a film, quenching the film in a 
quench bath so as to form a porous membrane, and washing and drying the porous membrane. 
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(54) POLYMER MOLDING MODIFIE^^TH CHITOSAN AND PREPARATION 
THEREOF 

(11) 3-215533 (A) (43) 20,9.1991 (19) JP 

(21) Appl. No. 2-293663 (22) 1.11.1990 (33) JP (31) 89p.301987 (32) 22.11.1989 
(71) KATAKURA CHITSUKARIN K.K. (72) SABURO MATSUKAWA(l) 
(51) Int. CP. C08J7/12,D06M13/372,D06M15/03 

PURPOSE: To obtain the title molding useful for undercloths, artificial blood ^ 
vessels, etc., by selecting a highly hydrophilic polymer molding which is prepd. 

by chemically combining a specific compd. with a functional group introduced j 
into at least a part of a molding. ■ 
CONSTITUTION: A highly hydrophilic polymer molding which is pred. by chemi- 

cally combining (an oligomer of) D-glucosamine or (a deriv. of) chitosan with -i 
a functional group introduced into at least a part of the surface of a molding I 
(e.g. a polyamide molding) is selected. 




(54) PRODUCTION OF POLYOLEFIN RESIN FOAM 

(11) 3-215534 (A) (43) 20.9.1991 (19) JP 

(21) Appl. No. 2-9787 (22) 19.1.1990 

(71) JSP CORP (72) YOSHIAKI M0M0SE(2) 

(51) Int. CP. C08J9/14//C08L23/00 



PURPOSE: To produce the title foam exhibiting an excellent dimensional stability 
and a low migration of additives to a packaged good by introducing a specific 
compd. into an extruder in a process wherein a foam is produced by extruding 
into a low-pressure zone a molten gel obtd. by heating, melting, and mixing 
a polyolefin resin, a blowing agent, a nucleating agent, etc., on the extruder- 

CONSTITUTION: A process for producing a foam by extruding into a low-pressure 
zone a molten gel obtd. by heating, melting, and mixing a polyolefin resin 
(e.g. a low-density polyethylene resin), a blowing agent (e.g. butane), a nucleating 
agent (e.g. talc), etc., on an extruder, wherein a half ester of a 21C or higher 
fatty acid with a polyhydric alcohol having 3-7 hydroxyl groups (e.g. glycerol 
monobehenate) is. introduced into the extruder. 



(54) POROUS POLYVINYLIDENE FLUORIDE FILM AND PRODUCTION 
THEREOF 

(11) 3-215535 (A) (43) 20.9.1991 (19) JP 

(21) Appl. No. 2-1309 (22) 8.L1990 (33) JP (31) 89p.3675 (32) 12.1.1989 
(71) ASAHI CHEM IND CO LTD (72) HARUG MATSUMURA(l) 
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PURPOSE: To obtain the title film excellent in the chemical resistance, filtering 
characteristics, and mechanical properties by selecting a porous film comprising 
a polyvinylidene fluoride resin and having specified physical properties. 

CONSTITUTION: A porous film is selected with comprises a polyvinylidene fluo- 
ride resin, is substantially free from macrovoid with a diameter of 10;^ or higher, 
and has a porosity of 40-90%, a mean pore diameter at the surface layer of 
0.05-5//, a ratio of the mean pore diameter at the surface layer to that of the 
cross section of film of 0.5-2.0, a three-dimensional network structure comprising 
homogeneous continuous pores a pore diameter distribution wherein the ratio 
of the max. to the min. diameter is 1.2-2.5, a breaking strength of 70-200kg/cm^ 
and an elongation at break of 100-500%. 
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10 0 3 6] :^mm:^^\tmmt^m'^(Dm^xmm-r^ 

m^-^m 10-^20 m^na-xm 1 5 -mi 7m 
10 »%(7)xKy :7-/ft:tfriy y^v^^tfo mm(omm^m9 

0:10 -m 7 0:3 0. ^ b < ti:^^ 8 0:2 0 COfi 

[0 0 3 7] iS^V^X^^Ky-v-— ^?s<DMS^g6^^-r^^ 

>^^^fK{e:w:&(7)MS^K)^5^ b 5 rzi^mm^xt^\^ \ 
mmmm^:^^m(7:>m^m^-t-<^^mxmmir^rc}^ 

[0 0 3 8] t^oTlt^«)^St;i^brf^. ?E^^_t:# 
[0 0 3 9] 19 #4C07K y :7 ^yit \f=^ y y=V 

y^^>i^m}^<DM^\^m\^x. ^>'^(oum^^(o^m 

w-mu.m-^. mm(DmMW:i^m^^ 7 -me ox^t^^o 

fiyf)mm\^. nhfhtimmf)^^<Dmm.xm~\^i)m^ 
^^xh^o 

[0 0 4 0] ^v^T*^^;=!.7"^ V^^^S^^Ef^ b< 
3^t&^^iSbT«di^br^COMS^*x)5 2^t;iSi6. ^ 

\z.mm\.. :ii:h\:L^^^^::^^^i^^mm(Dm.m^mB 
50 y^^^i^^mmum\^^t>^. nhf\^^mp^(o:^sTmm 



13 

[004 1] ^^:^'r^>if^i^^^>'^4>'%^'^— 

^2 4MH z(^-^-r^ajK^fflV^^(^;e>5^tf^bV^^^ m 

[0 0 4 3] 

mi^i\:rr^^\^'rxmm'r^ ^ t f)^x^ 

[0 0 4 4] i^^\.<\±^mn(om\±. ^v^xm7Kft:b 

tir^xh^io mi^x»-^\^<i^. :^^m<Dmi^mi 
2 0 x:(Dum^m 2 4-7 2 0^r^, 4 s B#r^. 

[0 0 4 5] :^^m(om<ommm\tm^i^M'^'r\^n 5 



(8) 7-265674 

14 

m^=^r^fcnt2--/u±{:Lm^Hn^^t^^x^^o m 

[0 0 4 6] :^]) y ^y{\:,\f=-])y^>^<D^MM\:^0\^^X 
(i. 3RIl#fFI|5, 1 9 6, 5 0 84^J:t/5, 19 8, 

5 0 5^mm9{^. x^mm{^mm^fhx\^^^o -tu^ 
10 [00 4 7] m^^s 

tp-^3l^ll#fFm 4 , 8 8 0, 5 4 8 -^^*ffl#tCfB«(D C 
WSTKi^SfedJ: tia'J^LTg|#Mfl^E3S:^^ (CWS 

20 T) < ^ 72dyne/cm (72 mN/ 

[0 0 4 81 ^mm(om<D:i(D^^fj:mm^Ki^^mfj: 

30 t Kn:ari/:7^n tV^p^ ^^'^ y I — id^XJ^^ 

^tb^o *ffl#m^^5, 0 1 9, 2 6 0^P>g*ffl${ra2ic 

[0 0 4 9] 

'^^^%^fz.mz.\mMm^^j-7Ymir^\^^^^^x^ 

40 SKM^Mt^^-'Vl^b 6 0. >^ b n V^^7i:,9 0. *D 

cfct/irv-r^Al 3 7/cC^*<^)*ic*tttmi^;0^b. ^fcf^X 

hnhfy.^. b;^i^b$f^b< ti;^t$cW^tiiS^tf-A^(D 

mt>x'^--fmMm'^Mm^hf\^^^bi)^^v^^^fz.. 
\^'^x^'7y v^'^fzm(om'^h.\m.\^x. ^"o^-iz.^ 
[0 0 5 0] ^ =7 y vmm^-'m^. m^mM\^. 

50 r-^tt^ii^/c^^y-^-®^^{;ir5i»-r§;5\ ^fz.\xm^ 



15 

mm ^ / -^ist-rf « l tLmmx^mM-t ^ r i: d j: 

t -:/^/^r/U':=i— /u-^^tPTK^cf ifto^^J^4'i^ i - i 

y-r—mm'^. 4^ft%(^fc KP^v':7^n tVU'T:^^ y 
^f. 2 5^fl:%co t ->^^/^r/W:=3--/K *5J:0?7 1 

[0 0 5 1] ^'7yhm^it^mm(D^tETxmMi.^ 

V^yn^/K 1, 2 -:7^n t*'l/>^>/y v^^^ 

V^y:3— /U^ ^^l/^^y yl^^ 7Ky:7"nt:°ix 
v^yzn^/K 4f y 7^ h^^f^i/^/^^^i/K^y — 

;^^i/K) ^y /i-cov^-^/ctiTKy -r^ y V— - b 
fci:;cf^hyp«^t2— /i-:7^t3^>°>hyr:^^y h 

7}^ y ^^^i^' v^^^in >^^o J: tj? h y ;^ y 

4, 4 4 0, 8 9 6, 4, 7 5 3, 9 8 8. 4, 7 8 
8, 0 5 5*5j:t/4, 8 0 1, 7 6 6-^0^*fflSt::fB«c^ 

[0 0 5 2] >J^y :^^l/>'^y /UCD^^ft;d^^2 0 

o-^?^j6 0 0T*fc6^y ^^u-^^y y 

ac^l/>'>/y rn— /lx6 O O y ^^tC^^ 

[0 0 5 3] ^mM\'^mWi:^'':^^^<^^MXJ^\^^^^th 

x^^, -m^mmmi^^yy hmmi^mo. 025- 
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^^>/y 0 0 v^7<^:?^ y h^^mMt bT 

[0 0 5 4] 

:^mm(om\:^. m^mmm:^mtEm\^^htix\^^^^<<D 

{-^T^-t7))jtc7)^® Uf::7J1iitii& KXi^b^T ^^j^H^fK 
10 i$i<DiMM\^m^^mxh^:^^. :^WM(Omtmm^J:\^^:^^ 

[0 0 5 5] UoX^^Mi^. :^mm<Dm. #tc^^4 d 
yne/cm (4mM/m) 

^fflv^T^^b/c#-&^;l^/.e< 5 p s i (10 

3 k Pa) OKtr^^L. :j3<tr;^/^fctiTi^-<^7"y 
20 ^il-r-Stutil 0 U ^ e.{^til OVm 1 ^®x. 

::i(Dm^m\^^xmm^h^4/i^:^^mm^^ 
xfrnf^-r^^ithx^^o 

[0 0 5 6] :^^m(omnitm^^u\^%±^^nm 

(D^^^/j:j±ti^r\^is\y^xnh^^o v^<^x^mM<om 
^m^^mm:^m^m\^^hfhx\^^^mm^^mL^^^m 
>9. ^mm(Dm'^'tthh(Dm\:^mm^:^\^^xm^mmm 

[0 0 5 7] :^mM(Om^m^Axm\^^^:it:^^X^. ^ 

mm^mmi^i^-x^^::Lt. isxu^^y-y hi^timm 
(om^Kmrn^^mm^^^ti^^b^x. ^mm<Dmi^ 

[0 0 5 8] :^mm<Dm^^y ^i^^—mm. tit^.^^— 
/ixt-*[S4#i^m4, 3 4 0, 4 7 9^mmm^mm<Dy 

50 oi/-/U^tbr. if^^. *5J:U?2^i^^{i;^fc^ 
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[0 0 5 9] )>xr(o%mm\^i^m^n^^h\zmm't^^ 
[0 0 6 0] %m^\ 1 

MM. 
(t:±o. 0 

1 A 5 8.2 

IB 5 8.9 

1 C 5 9.7 

ID 6 0.1 

Kir (p s i *5j:t/k Pa) (Djr^'T:^^(D^'7y h LT 

[0 0 6 5] mMm 2 

m^^\k^^r^^^f:i^(D^vyvm'^mm^mK.f^^ 

[0 0 6 6] 'm^m\\^UW.<0^m^'^-:>X^ ^/^5K 



18 



10 0 6 1] ^^yy^^i^i/mm^i 7 , osft%(^^ 
V y yit^^^Vv^y^mi^u. 6 6. 4fift%ov?;^^/i-r 

■fehr^K (^^J) . *5J:U^16. 6S*%<D^y:/a 

mm,^m^^^^xmw\.x^ :7-/{t;tf^y7^:x<» 

flg^jife<7)8o : 2o^/^^^\/wmm^^m^^u 

^-r^-^-r^/^^Mt^Mlg^s 0. 9x:(3:,W]*o. ^ 
10 LT^coMftf^t^itL/Co 

[0 0 6 2] ^V^-e4a^^7)=3r-^;^7^^ ^y^^W.^Pc'^ 

i^x'^m^mi^. xm^-h^^y^^^^ti.x^'Yy^^ 

Vr/b. 4 2fiS%C07K. 5 1 fifi%(Dv?7«^/WT-fe h 

hy^/i-M^if'i.-m^M^mici^^^mmmvfc, ^v^T- 
'i^bthtzim^Tkxmi^vxmm^m^v. m^i\^mm± 

20 (Dtc^i^in^L^X-^^ i^t2^^f^;^^rz., r. 5^X48 

[0 0 6 3] ^^yy^^i^ip'mmnn'tth^^tKoum. 

[0 0 6 4] 
[^2] 



2 
7 
7 

7 - 



(p s i ) [k P a] 
3 0 [2 0 7] 
2 3 [15 9] 
18 [12 4] 
17 [117] 



^^m^^-j^^yy hm\^xy) i^yy h^^tzo m 
t^. im^m^}f—j^^±mm: d 7 5 k v*5j:t;«3mA 

m p (Om'^) K2 0 i t me, 1 m/5» (D^m 

x\ ^mMmm2. 4Ur a dKm-r^xoi^mmi^ 

fco ^^V^'eK^4^fl:%^?:) t Kn^a^v'TT'n tvi-r ^ y 1/ 
— 2 5^ft%(7) t -^^^/^r/i^:=i— /K 4oJ:t/7 1 

40 mm'yo<Dm.4 ::^>^7i<.(oi^^y h^mizimmi.. ^m^m 
^Tk^ (irtj:t>^mm:^^hi^mi^x) m^m^. m^m 

<^j:^^xm^L^fc. i/yy hl^fcm^l 0 ox:xi o 

^r^. y U-M.^m ( f r a m e - a r y ) b^^c, 
[0 0 6 7] ^^y hl.X\^^f^^^]^:^^Xfi^yy h\^f:i 

[0 0 6 8] 
^ [1^3] 

50 
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&P 




dP 






(mil ± 0.2 




(In. Hg) 


(paL) 




tai it*J c*^ 




mil) 


r kPa 1 


(cn Kg) 


1 J 


[CO Hg| 






(pa t S fjn} 












2A 


1.6 


17 


S.5 


18 


5-7 






1411 


[117| 


( 14'0] 


( 124} 


(14.51 




2a 


1.6 


24 


10.3 


35 


13. a 






(411 


[1651 


I2S.91 


11721 


[36.11 




2C 


1.9 


21 


16.7 


24 


2B,7 






t4BJ 


tl4S| 


(42.41 


I16S] 


[72.91 




2D 


2.0 


24 


16, S 


25 


28.7 


« 0 




[51J 


[1651 




1172] 


172.9) 




2E 


1.9 


If 


8.0 


16 


6.8 


wo 




1481 


tll7| 


120.31 


CllO] 


(17.31 





[0 0 6 9] ^Ji^J 3 

[0 0 7 0] a^COlK 1 . 5-2. Omil (3 

8-5 0 Mm) <D1 A2Tnm<D'f^ :^^) ^MMMW^ 



* ^V-<^y^y :^:7r— v^/m l COft) 050:5 Om.^^ 

\t.mo. 0 7 8 MmT*fet9. — ;^PP 7 :7t— v^<^:^t 
$ti*^0. 0 2 7 MmT*&^o e^oT rttib^^^-^^T^y 

[0 0 7 1 ] 
[1^4] 



£11^ 


(psi) (kPaJ 






Tr (PP7 

7 r - X ) 


3A 


23 


(1593 


3 


>i. 3xia" 


>4.4X10* 


3B 


21 


(1453 


3 


>1.3X10^° 


a. oxia* 


3C 


24 


(165) 


1 




s.oxia^ 


3D 


24 


C165J 


2 


>9. IxlO' 


4 .0X10^ 


3E 


24 


C16S) 


3 


>1.0XlO® 


S-OXIO* 


3r 


24 


[165] 


3 


>l.oxio**' 


1.0X10^ 


3G 


23 


C159} 


3 




9,0X10* 


3H 


17 


(117] 


3 




5.7 



-^^m<omm^fy^u^x^—f^if-Tm^^%^^h'^tL 



^~mO. 0 2 7 MmCO^JfTih^X^^o, rttt^<lJ6-C 
[0 0 7 2] 4 

[0 0 7 3] ^JS0rj3(^^J|SfF i: ^ tt^^c ^ ^ :7 b b 

;^c®ii^^<//wy >^^^»n«4^coPR 7 7 zi^mmyr 

—iy (5. 2X1 O'y r — v^/m 1 (DM) ^XXJ^P P 



;r:7r--i^^ilil$i^5o SeoTK^sl-Hf^^O. 0 7 8 ^50 7 y<^y'V :^yT—i^ (1 • 7 X 1 0^:7 r — v^/m 1 
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(om) ^m:^mx-:^mi.tio suiHco<t5(-. pr7 7 2 

'7r—i^(D:k^^}tmo, 0 5 3 //m-Cfc«9> PPvy 
T — iy<Di<^i^m^O. 0 2 7 M mT*$)^o i^oTr;h. 

(p s i) [k P a] 
3G 23[15 9] 3 

<^'r^^t>hmO, 0 2 7 // m7feffi;^i^^J^0. 0 5 3 m 

[00 7 5] nmm 5 
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U^#:7:r-v^tc^-r>g>;^^ffi{g:T (Tr) ^TB5l^^i~o 
[0 0 7 4] 
[^5] 

Tr(PR772 Tr(PP7 
>5. 2 X 1 0« 2. 2X10' 

[0 0 7 6] J?$l. 8 mil ( 4 6 ^ m) COg^^^JS 

^Jl (::|e«b/c:&fifet;r:t^^oTKigb. K«^. JBE;^I^T 

(AP) . /.f ^)r/(^T,*5j:t/P P 7/-<>^-T-y ^^r- 
>?{^^i~^;fj^ffi{&T (Tr) {^raUT. ^lt^J3cOfB« 

[0 0 7 7 1 



5 A 



5 B 



( p s i ) 
[k Pa] 

1 7 
[1 1 7] 

1 7 
[117] 



AP 
(in. Hg) 
[cm H g] 
6. 8 
[17. 3] 

6. 8 
[17. 3] 



Tr (Ti 

yr-i> 

7X10' 
> 9 X 1 0' 



(P P 7 

yr^i^ 

< 1 0 

< 1 0 



nht\^tl'f—^\t.^ mil p s X (117kPa) (0¥i 
iF^^J:0^^^jfe< ^3*^3. ami 1 (9 2/zm) cDff^ 
^t>o*^?g<0flg:^5itg^^;^^(0'>-r/u;=^{;i^L-Cl 0 

(o:^mmmt^wmm^m(OT,yr-i>\^n\.x 

l^^tg^t'^. lte^6^/hSt^PP7:7r-i^ 

BP>^cOS>H'^5^ 0 . 0 7 8-^0. 0 2 7 // mC^/KTi^ 
t*^^t?^*^jO. O 7 8 M m*ffi;^^f>*^0. 0 2 7 ^ 
[0 0 7 8] H^fe^J 6 
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[0 0 7 9] mmm2(D^m\z.x,^wt^f\^fz,^yy V 

^f\.fz.mMm:(Opm (^3iSf6A-6D) . ^^.x^^yy 
^Lrv^?fev^^^. (^3|ef6 E*3j:u?6 F) {co#. g« 

I gG;}oJ:U?2 0 0 /X g/m 1 c^#^^m-r=¥ I gG^ 

^v>mmm^m.i^ (pbs) t**?^l. p^^i gG^ 

rT«o ^ TIB {^i^-f-o 

[0 0 80] 
[^7] 











PBS^ 


S D S% 








(mil) 












{^\ 




(pg/cm*> 


$A 


PVDF 


12% BSMX 


1.9 r4S| 


3S.9 


19.5 


6S 


PVDF 


9% HBMA 


l.a (46J 


28.6 


23.9 


6C 


PVDF 


9% HZMA 


1.7 143| 


22.4 


19.6 


6D 


pvDr 


4% apA 


1.7 [43J 


12.4 


6.8 


GE 


PVDF 


none 


l.S [413 




86.6 


6F 


PVDF 




1.5 C3BI 




82.6 
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>>:3i^/Wpt>«?^ y h (HEMA) ^iP''7y h^'^tc 
tVUTi^yi/— h (HP A) b 
[0 0 8 1] ^ife^J 7 

Kir 

(=^-^;^x>r >^^L5^c 
(p s i) [k 
7 A 2 2 [ 1 5 2 

7 B 2 2 [1 5 2 
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[0 0 8 4] 8 

[0 0 8 5] K^<Dmti:^mmm(om^mmm i t-ts® 



(0 0 8 2] llJfe^J 1 t^lEtt L/hzfe-^fet^t^^o T 2 

^ (7A<i:^^) . m:^(Dmi-±:^'^-j^y''7Ms^mmx- 

[0 0 8 3] 
* [^8] 

KlF 

Pa] (p s i) [kPa] 

] 2 1 [ 1 4 5] 

] 1 7 [1 1 7] 

KtP. :^X7jm^XW\-^rcfE:t}^T (AP) (i n. H 
g/mi 1 io<J:0^cmHg//zm) ^Sl^b. ^5£*^T 

[0 0 8 6] 
[^9] 

^20 



25 



(14) 
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(psi) t>tPa] AP/Bil tin. Hg/milJ (cm Hg/^m] 





12 


[B31 


1.50 


{0. IS] 


8B 


12 


[B3) 


1.32 


[0. 13] 


8C 


1^ 


[90J 


1.50 


[0.15} 


80 


16 


[110) 


3,27 


(0.33) 


8E 


17 


[117) 


2.84 


[0.28] 


8F 


17 


(117) 


2 . 93 


[0.29] 


8G 


17 


[117] 


2.63 


(0.26] 


8H 


17 


[1173 


4.27 


(0.43] 


81 


18 


(124) 


2.65 


(0.27] 


8J 


18 


(124) 


4.06 


[0.41] 


8K 


19 


C1311 


3.90 


(0.39] 


BL 


21 


(145] 


11.20 


[1.12] 


8M 


21 


(145) 


5.33 


(0.53) 


8N 


22 


(1S2] 


20.75 


[2.08] 


80 


22 


£152] 


7. es 


CO. 79] 


8F 


23 


[159] 


8. 00 


[0.80] 


8Q 


23 


[159] 


14,40 


[1.44] 


8R 


23 


[159} 


11.00 


11.10) 


as 


24 


1165) 


12.08 


[1.21] 


8T 


24 


(165] 


14.96 


(1.50) 


8U 


24 


ri65) 


14.07 


(1.41) 


av 


24 


[165] 


11.93 


(1.19) 


aw 


24 


[165] 


14.52 


[1.45] 


8X 


24 


(165] 


9. 70 


[0.97] 


BY 


25 


(1723 


22.27 


(2.23) 



tl^T (AP) (in. Hg/m i 1 ^XXJ^cmHgX 
urn) (DmX-M^nm^V ±\^. m(DK^ (p s i:$SXXJ^ 

kPa) t;iMLr. m4(0^yy t\^X':f^ hVtco 

[0 0 8 7] ^mm»\z,^\mi^ti^^xm'r-<x:^K 

[0 0 8 8] H/^^1t^-o^|E«U;^c;a5. 



* mmi^^^th^~r-<x(7:>^^^^^ir^^ 
[0 0 8 9] :^mm(Dmmmmit}ikT(om^x^^o 

[0 0 9 0] 1. m4 d y n cmCO^m^t}^^^ 

^m^M^m\^^x^mvtim^. {p^j:<thmi 5 p s 

40 [ 0 0 9 1 ] 2 . m:^^^^ 1 5 5 0 p s i cOKip^^ 
[0 0 9 2] 3. m^^'P^J:< t ^*^) 1 7 p s i <DK^^ 
[0 0 9 3] 4 . m^b^fi^ 1 7 -m 4 0 p s i <DK^^^ 
[0 0 9 4] 5 . m:^^m 1 8 -m 3 0 p s i (DK^^^m 
[0 0 9 5] 6. m:^^Tty<^y^'J :t::^r — i^{:ii(^l.X 

50 ^HK^V y ^yi\:^^:=^Vy^>^mo 



27 

[0 0 9 6] 7. m^^^PP 7 ^<^y^]) ^yr—i^l^ML^ 

[00 9 7] 8. m:^^PR7 7 2:kmmyT-i^^^m^ 

[0 0 9 8] 9. m^^pp 7 /<i^T]) :^yr—-^i^n\^ 
(omo 

[0 0 9 9] 10. m^^PP7^<i^7^Vytyr—-JKM 

[0 10 0] 11. Bf^s^2 om i 1 )^r(r)m^i:^'r 

[0 1 0 1 1 12. M^S^Sm i 1 )^T(Dm^^^'r 
[0 10 2] 13. mi^ms-^^mi lc^/¥$^*i~ 
[0 10 3] 14. 11^5^2 0 mi 1 l^Tc^l? ^ ^^i" 

[0104] 15. m7!}^m 5 m i 1 }^T<Dm^^^'r 

[0 10 5] 16. |g^S^3-^5mi KDm^^^-t 

±fB^l 5^{;^lSgc(^fl^o 
[0 10 6] 17. mm^2 Om i 1 J^>^Tc:>i? § ^^t* 

[0 10 7] 18. ^;e)Sj^5m i 1 i^T(^>/¥ ^ ^^'t* 

JitBill 7JS(c:tBSc^^fl^o 
[0 10 8] 19. Hg^S^3~^^5m i 1 (Om^^^-t 

JifB^l 8 3S(:^tS®(^^o 
[0 10 9] 2 0. *^4 d y n e/c mCO#ffi^;^^W 

-r^^S^^^Mv^rf^l^b)^r^'&. />/^< i: 1 5 p 
[Olio] 21. 1 5 -m 5 0 p s i O^KtF^ 

[0 111] 2 2. m:^^'P^J:< th^l 7 p s i ^OKlf 
[0112] 23. fmf)^m 1 7 4 O p s i OOKif^ 
[0113] 24. 1 8 ~m 3 0 p s i COK^^ 

[0114] 25. ^4 d y n e/cm<7>#ffi^;^^W 

[0115] 26. 1 5 5 0 p s i (DKyj,^ 

[0 116] 2 7. flg^S/>/^< <^ t^l 7 p s i (DKu' 
[0117] 28. m-^H^ 1 7 -^^1J 4 0 p s i (OK^T^ 
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[0118] 29. flf 1 8 3 0 p s i c^Kif^ 
Wr^. ±15^2 8Jg{^|5«c(^^o 
[0119] 30. i^4dyn e / c m<0!^^mti^^ 

-r-5^K^^>ct^ffiv^Tf^^b/cm^. '>;^^< <b t>^i 5 p 
s i(DKu.^^i-^. ±ls^9 3S(c:iEic(^^o 

[0120] 31. mf)^m 1 5 -m 5 o p s i (z>kif^ 

±15^3 0 3St-l5«c(7)iIo 
[0121] 32. m:f3^'P^i:< thmi7 p s i <DK^ 
^m^^. JblBm9^{:i|Bfic<7)^o 
10 [ 0 1 2 2 ] 3 3 . mi^^^ 1 7 -$*J 4 O p s i (DK.^J,^ 
^-Th. _htB^3 2^t^sa«(^^o 
[0123] 34. mt^^ 1 8 3 O p s i tOKiF^ 
±tB||3 3«t^|5icC^Mo 

[0 12 4] 3 5. mt^. m^mi^m^L.xm&W(o^ 
1 m^um(omo 

[0 12 5] 3 6. T^y-^ — t Kndri/yl^-g-fgS^ 

/i-^^y Jit£|g3 5:^{^:fEgc(^l^o 
20 [0 12 6] 3 7. y ;5St: Kn^v-^^/l-r^ y 
fc Kt^^i/^i^/i^^ y I/— t K^:3f^i/ 
^ y I/- hi:«9/c^^P;^»-t)7gf^tt5 l®*fc(^ 2Sl^Ji 

[0 12 7] 3 8. 7}^y ;^St: Ki^^^v-^^/l^T^ 
yu— t KT:^^i/:7^a tVL-r^ y 1/— ^frt^-^ 

[0 12 8] 39. ^y -^-^s^e){-4^y ^5^i/Vi/y 

3I-/P6 0 0 y h^-g-?>. JbtB||3 S^til 

30 mWL(D^o 

[0 12 9] 4 0. 7j^y Ka:^v-:7'n trVl^T:^ 
yu-h^-g-tr. J:IBI|3 8:5(::fE«(7)^, 
[0130] 41. ^y-r— ;65^ib{:::4^y ^^i-'^^^y 
/W6 0 0 v?^^^ y 1^— b^^tf. _htSM4 0^{c: 

[0 13 1] 4 2. yf^'J-r-f)m±.\^mM^^yy 

[0 13 2] 4 3. m^^-^^n.^^—^"^x^^^ ±M 
m4 2m\^mm<Dmo 

40 [0 13 3] 4 4. m:^K ^^S^KtttC bTHeScoK 
[0 13 4] 4 5. yi^V-^—:^^. t v-zu-g-f^g^ 

^ 1 s ^ 2 ® _h(7) r ^ y /u-^ '^fz.\'^?^^i^ V 

[0 13 5] 4 6. T^y ;^>St Ka^^v-^^/i-r^ y 
I/— t: Kc^^V::!^^/^^ ^ ^ y fc Knarv- 
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[0 13 6] 4 7. ;?iSt Kndr-i/^f^/U7«^^ 

[0 137] 48. :^V^-f)*^^h\^^V=^=^l^l^l^'J 
[0 13 8] 4 9. ;^^y -v— Knc^rv-^^n tVu-T^ 

[0139] 50. 4^y -^—^5^ ^tc7}fy^^ y 
[0 14 0] 5 1. :^V'^-tm±\^mkim^yy 

[0 14 1] 5 2. Scltll;55«T-tf-A^-Cfe§. ±fE 
^5 1 ^(rfB«c<?5^, 

[0 14 2] 5 3. m-^^hmi^^m^'r^<D\z.+^f^^ 

[0 14 3] 5 4. IK^^T^y :7-/>fktf^y y=V^^tf. 

±IE^5 3Jg{;i|s«oirfeo 

[0 14 4] 5 5. /t^y y :y{t;tf:=iy 7=V*5J:U^^tb^- 
[0 14 5] 5 6. ^-r^^T'^r V-^^fKMS^^^S 8 - 

^6 0't:-efc^. ±ta^5 5^{^iB«co;^feo 
[0 14 6] 5 7. ^^^4 ^^mmM'r^^t\z.^K^ 

[0 14 7] 5 8. m^m7km^i^xm&m(o^Am^^ 

[0 14 8] 5 9. ^m^^. t Kc2=arV/l-'i'tgS^^t- 
^tr. JiIB^5 8JS{as«co:*rfe 

[0 14 9] 6 0. Tl^y Kndrv-:3i^/uri?^ y 

^ y J:'9^cf'5S¥;^^?>jgfm§ lS^fct^2aJL^_h 

[0 15 0] 6 1. ^V'^—:^^^h^^^i^=^'^/i^;^^i^ 

[0 15 1] 6 2. 4f y bd^y ^^u:/^y 



(16) #^^7-2 6 5 6 7 4 

30 

n-/P6 0 0 v^/^^ y h^^ti'. ±mmeimi^ 

[0 15 2] 6 3. Tj^y -v'— Knraev'TT'a tVu-Tt^^ 

y Jiiame 1 3St-lB«cco:^So 

[0 153] 64. 7j^y-e— ^^5$ t,t;i;?Ky^5^i-^^^y 

:3"/lx6 0 0 v^;^:?'^ y I/- h^^tP. ±lS|g6 35StC 

[0 15 4] 6 5. :^])'^—:^m±\^WcMm^9y 
tVTV^S. ±fE|g 5 9 JS(rf2gctO;^f£o 
10 [0 1 5 5] 6 6. ScW^^i^a^lf— i=s||r*$>^. ±IS 
^6 5^tr|S«co;^iSo 

[0 15 6] 6 7. Jita^5 5^t;i|Sfc(^*^t;iJ: "9^ 

[0 15 7] 6 8. ±mmim\^mm<om^mi^^^^m 
6 9. m,mm\z.mm^ti^m^i o'^mi ^mx.^ 
co^^/w;^^^tp. ±fail6 8JSt-iag6<7):*-^, 

[0 15 8] 7 0. ^J^^;$5^{^^il$;n.5mf(vll OV 

[0 15 9] 7 1. mmmi^mm^thtcmi^^^ 
[0 16 0] 7 2. mt^:^^'>^/^:^^^t^. ±mmes 
[0 16 1] 7 3. mmmi^mm^thfcmi^^^/^:^ 
[0 16 2] 7 4. ±mmQmi^mm<Dm\^mi^^mm 
30 7 5. mmm\^mm^iv^m\^i o'Xmi ^m^^ 

[0 16 3] 7 6. mmmi^mm^th^mici o'y 

[0 16 4] 7 7. mmmi^mm^thfc^iki^^4/i-:^ 

[0 16 5] 7 8. «ft:;^5r>^/u;^^^tf. Jiia^7 4 

40 [0 1 6 6] 7 9. ^Kf^;dSBf{c:^ii$ti./cft{-^>r/i^:^ 

[0 16 7] 8 0. fi/cC*9. ;ei^oi/— /U^tlT. 
t^^. ^oj:0^2 7KC^ffi^fc^^-::/'^^«3t^?I^^byc: 

[0 16 8] 8 1. m:^mm\:imf^^fhtc. _hta^8 0 

50 m.\^m^<D y ^ —mM. 



(17) 



4f^5p7 - 2 6 5 6 7 4 
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[0169] 82. m(Om®<7) b ^'P^^ < thl 0;^5^ 

[0 1 7 oj 8 3. m^^xf^^n%nw^mt-mM\^f^i^ 

[0 17 11 8 4. :7^y^>^-^^;5S5:v^^^:#«L.fc^ 
[0 17 2] 8 5. ■^tL'^*t^^^BI;OMt«LTV^^^?LK 

[0 17 3J 8 6. f)^^i^—;\^^^X^ 

[0 17 4] 8 7. mi)mm\^W<^l^^fhf^. ±fS||8 6 

[0175] 88. W^(Dm^(D 5 %'>f^ <k\>\ ^t^^ 
^m%n^m\^\^m\^tL^ _blE^8 6 3SictBgcC0:7^/^' 
^-^^o 

[0 17 6] 8 9. m^^n^-^nxwwmtmw^iz-w^ 
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[0 17 7] 9 0. g|^;55lLV>{^#«Ufc# 

^(^fl^^-^tf. ±IE|g8 9^Jc:fESc(^:7.f/u^-^^o 
[0 17 8] 9 1, ^tl.•^*tv^DBI^S#«LTV^6^dFLH 

mW 5 0 0 X(^fg^T-«^bfc:*^P^cD7}f y 

10 5. 0KX(?^fg^-c«^bfc7t=:^p.go^y :7>yf[:tf 

[^2] Ati. 10. 0KXC7)fg^T*^^b/h*^P^(Z) 
^y :7 :yf[^ tf y "T^^^l^c^iSCT^^^m^S^^^XT 
5^^o Bf^. 10. OKX(7)fg^^-e«^b/c*^B^C7);K 

So 

KiP (p s i^oJ:U?kPa) i:coM«^;^■rttll^ffiV^ 
20 [Ig|4l IKc^li:$TSrJo/cSimjft(7:>JQE;^(^T (AP) 

(in. Hg/m i 1 *3j:U?c mHg//i m ; ^^g^ 
»9) ^^(^KtF (p s i^oJ:i/kPa) ^c^M^^^-r 



[ma] 




(18) 



#M¥7 - 2 6 5 6 7 4 



[HI] 




(20) 



W 7-265674 



IIM4] 



(cm Hg/pm) (in Hg/miO 
6.0 60 
5.0 50 - 

4.0 40 - 



3.0 30 - 



\ 




— K 110-31, -^V^-^— 3y=V^ 



Tt^ y :??7^*ffl^^--3 — ^#111795, l> 
1931 

y ;^7^*ia-^— 3—^^1^11545, 

129 



